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m m m 

[0002] HDD (Hard Disk Drive) , xV^/l^tf x :*-;^7-fe5'h. Wci-ty^—^^ 

[0003] m 1 . mmmi^(Dn±mw:<D^i^^M(Dm}^^^'rmx:^^o 

[0004] #>fb^i 1 iB0^s^(*:;&^e)C)S^m-^^s?i^b. ^(Dn^m-^-d^A/B^m^ ( 

Analog/Digital Converter) 12^'Wj^$41/So 
[0005] A/D^mifP12«. i?'n5/i?'^^gB13d^b#t*&$tv5S^i?'n5,^^^{;i^>fl^^ll 

[0006] :J^n5/i5^^J^|a513}*. -^^^^^^^§1521*30; WCO (Voltage Controlled 

Oscmator)22d='^>fc«?. PLL (Phase Locked Loop) :^^i^X^^^^^-y^^^^ir^ 
o ^^^nv^Xt. A/D^m§IS12. i^n^^i^^figglSlS. mW^lA^^V^y'—'^m^ 

[0007] ^^^M»^g|52ira. S^i5'aiyi^i:A/D|gJfeia512;&^f>m;^$tlfc7=^-:^i?/VfB-^ 

^<D^+iP^^«IWb-r.'e:ffiP^{^jisf^£:i-5fi-^Srvco22(Ji'^*&-t-5o 
[0008] VC022}*. 'e:ts^M^ffilfP2i;?»^^cr)ft-^^Si;i> {S:+Bmil^J;t)/J^$<i-^M^S 

[0009] m^\A\t^ n^^'^^y^^mz.^ y'i^Mt-^^mif^u mm.fz.f^^^/vm^- 
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[0011] mmmm^xm^^^ts Atim^^^h^f^^tifci^^^yi^m^^tifzy'-i^t(D 

[0012] ^oj:5'fc*S^SrIlI)gi-^:rca?^. mm!^m^\t.nm^<^—i^hm^^i^'&(D^<^— 

i^\mt^0m\^xnmt^^\^ti\.. ^(ommm^Ki:.^:^]^^^-^^))-^^}^^-^^^ 
^\z.vx\^^mmumi^mx\-t. m^xWii^wdo ^(omnmm^^\^x\t. 

^fLf^^-(^i^^xmmm^i!)mti^f\^-^. wt'&^infz.^mmAP%xmm^<^ 
ifxmM\t^i}mti-^f\^—^. n^p>vfi^-m^x\i^fmfh\t^(D^y(v^^x 

[0015] mnXm : #Pi¥8-212705-^<2i# 
[0016] ^W:iCm'Mm^lO-255409-^^m 
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[0019] ;^^eg<^fl^^igg{*. ^—^ii^mm^co-nMtm^h^^^mz.. ^-^k.-^^ 

#J$tv^E^<^5t>. ^^-^^tzmmt^h. ^vi^y^m^iz.Mir^. y^-^cD-Tthfim 

[0020] mm^^^—^^m^m-i:. ^^iy^m'^(D:fy^>^Ym^&^^^x. mm^^^—^^T!)^ 
mm^ti^^mmm^mm.ir^^m^mmm^m}i.mm$simi^^^^^xmmy<i^ 

[0021] nM^m^^w:. mm^t. n^m^t<Dmm:^\^(Dmmxh^iimmm^^m 



wo 2005/050643 4 PCT/JP2004/016649 

[0022] ^M^tti#^(*, mmM.t. n^m^-t(Dmm:ij\^<Dmm^h^'^^i^^:^:f7-t 
[0023] miE^^i^. ^ti^yi^m^-^mK^ mmy<^-:^(Dmmt. '^it>^ii>tcMmt<Dmi 

^at)fc^8^J;^9ftV^ffl^<D7^—i5^^♦&j^i-;5FIFO (First In First Out)/V^Tt^ 0 

•ib^^m^tir'Km<Doib. iikm^fttimm^h. ^ny^m^Kmr^. f—^co-rfK^ 
5. 'f—'^(o^f\.iim^\Az±m'^^x\j^%x^<onn\^mc^ ^^y^m^icM-r^ 
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>&5^fij$tvfcEra<^5*>. ^m^fifcmm^h. ^n^y^m'^i^M-r^. y'-^ay-rfi 

[0028] miY^M(Dn^mm^^'ry'ti^y^mx-h^o 

m3mmmmu^xxj^'^yh:^vyzfmjEm(Dmm^^ir^vi^yi!^m-ch^o 
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m2A]mm^<i^->'^^mvtim^(D^ifiyv^viyym^^m(Dwm:^m^^^m 

m25m^<Dmm^^m^?>:7ti—^^'-'hxh^o 

m27mjEmmwm(Diii}tm<Dmm^mm'r^y^-^^-hxh^o 

[0029] 31 m^t^, 32 A/D^m§|5, 33 i^n^/^^^lfP, 34 ^'fl^^g^, 35 y^— 

^^mn, 36 317— MiEgB. 41 ummm^mM, 42 vco. 51 m^m 
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mmn^u, 52 mm^mu, 53 ifiyh:^]}^yymiE^, ei k^-t^, 71 a 

72 73 ^fca^x^f;:?:^}^, 74 ^^^jfcpt^ey, 81 \fy 

82 FIFO0J^NI§B, 83 FIFO. 84 ^WfSia^^lfB. 85 IH 

s^/^^-^-^^ttift^if A§i3, 91 i^sg/-^^-^F^Pi;^7'^7>^, 92 {mmmm% 

U, 93 ^^B^Ma^'cNp^JtBtilaS, 301 '^n^n:^.:^y^^yV1f^mU, 302 tf 
5/My5/>^MjE|fP, 311 tfyhJ^y^y^^^J^gP, 321 •^n^n;^:^7-fe5'h^^g|5 
, 322 '^xi^xi::^:^y-^^yhm:^nn^m.n 

[0030] £JLTi-*BM<Dft^(D?^^^iji5gt-sds, m^^tvbmmtmm<DMmt(DMfit:^ 

h\t. ^<D^m<ommK ^(D^m^^(Dmma±n^^^\^x\^fi:\^i(Dx^^:Lt^ 
[0031] ^btc, mMm\^mm^fix\^^mm(D^x^M^-r^h<Dxvxis:\^ 

[0032] J^T. llIffi<Sr#mL^^^5fe;*:^ig<^^iffe<^?l^^liiov^m0Ji-So 

[0033] 132}*. :^mm<Dn^^m.(D--mm(Di^m(Dmm^^'r-:^'^^y^mx^^o 
^mm^hmm'^^\^'^y'!7Ty^iim^\^fzM^m^^m^\^. n^^rurtm-Mm 
^mis.it\mm^mtKXoxv'-'$f^^u s^ic*5vnt. wmm^mwj^ti 

[0035] A/D^m§l532{*. i^o-/i^^^g|533;0^b#^^$tl^S^i5^O5/^^S(C, ^^(1:^31 
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[0036] iS^n^/i^^^gpasf*. mQmM^mU4ii3XXP^co427b^h^j:^. pll:^^\zx^ 

[0037] iimmmkm^n-i. n±i^uyi^tA/D^^m2^>hmti^titc'fi^i^MB-^ 
[0038] i<mmmiikmu4if}^h<Dm^t:mi^. &.mmm<Di^^^ ic^ds^-^ 

^^mtiir^o n^^^y^\-i. A/D^^iH532. iimmmi^m^4u iimmmkm 

[0039] ^>fli^34f*. n^^^yi!^^MK. y^i^^/l^m^(D^iyi^^U^^m:^\^l^m^ 

[0040] }^r. mm^tifcv'i^^/vm^i^. mmmmmmth^^-r^o 

[0042] 3^9-MEgiJ36f*. iiL^mm^mmu mM^mm2. ^xxj^if^yh:^vy:^w 

[0043] ^is^^^tm§P5i{*. m^tm4i^hm'^^titimimMmmmtn±^^yi!^t 
(D^nmm^^mi.x.iiLmmm^^'rm^mmm'^^\^'yh^vy^miE^53K 

[0044] mm^mu52i^^ ^rn'r—^'tn^^^y^^mc^ '^}ib^ibhtifcw^(D\fyh 
[0045] tvMyy:/MjE$iJ53}*. :^tiiy^'-^j'. ^^mmm^. mM^<^—i^iikmm^. 
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[0046] vy^yem. iii'm^!t^\^xn±mmi^^w.^t\^o h^y^y'euzi^^ mm^ntc 
m.%f^:^^7u %mm,f>(:^^73. i^tL\t^MW-^'^])7Af)mmm 

[0047] J;5 «E§P36«. WMmW(D~mx^^mn.'T-(:^^7U 

72. %m%'f-(::^^73^ *fcf*^^#:^^y74d^b^;^fffi$tbfc::^ni^7A^S:^tTi- 

[0048] l:Vh^U5/:7"«iEgP53;6^^>m;^$tLfc^ffl7^— iJ'f*. EFM (Eight to 

Fourteen Modulation) >fe^'(DBf^<^:^^"C^^^tl/, ECC (Error Correction Coding 

[0049] ia3{*. [^ffi;^m$|552j3j;t;«tVh;=<>y5'>^MiE^53(^«fig;(D|¥^^^i-:/ti5/i:^ 
[0050] tVh:^y5/::7'tt3Eg|553fi. fcVh^y5/>^^JJggP81. FIFO$!|#g|582. :feJ:tJ?FIFO 

[0051] ^hK^ tVh>^y5/^^J^gP81{*. I^S8^^i5^-^^Pi;^;!>>i5'91. -et+B^^aiLlfP 

92. ids^rmMmmMc^^Mmm^Q^^t^o 
[0054] mn^mm2i)^hm^-^fvrz.wim^<^—^^^mm^: 
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"f-m^fi^^M^Wl^-r^o ifiyh:^V^y:fmMmm. n^^n^y^hl^mf—'^h 

[0055] n^^^v'^t^^y'-^b(D'rf\^m:^-rm^. i6^xf^fiii^^^uz.b 
[0056] iRisB/-?i5'-:xraPS;?;!>Vi?9i«. n^^n^y^^m\z.mm^mu^2i:^mm^fvni 
[0057] m^mmm%^Q2\i.mm-^2.^(omn^<^—i^<Dmm\z.^\^x. fimii^6^^\ 

[0058] mm.^M.:k.^M^muQ^\t. m^-t^2-D(Dmm^<^—^^(Dm\^m^x. ^» 
^fitm%\mmnm^m.:khfi:^m^<DnMx^^.n^^ri^y^mit^ 

[0060] ¥\¥0^^y'7rS3\t^ 2-D(DmW<^—^^(^f^\^UW^fh^^m'T—^(Dm^Al(D 
;^m7^— i^'^^&^ft-rS^feAtV^ttJb/^iy^TT^^bSo FIF0^^5/:7T83}i. FIFO^J^^ 

[0061] liffi^^jw^gpgafi. is^-r^2o(Dl^s5/■^^5'-v(DraPH^c*5v^T. r^m 
f)^^m^fifdEm^^\'^xi^m^fifz.itmmm^^^'r^^t^^ 

[0062] mz.^ m^^^mvx. mmmkm%^\\z.i6n^^ mmm.(omm<D--m\^^ 
\^xm^-r^. 
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[0063] m4i^. ^^[pI^^rattti:bT> n^^^iy:^(Dim^^M. "l"*5J:tI«"0"(^v^-rtb 

:^5V^T. data(n-l)43j;-a«data(n)«. n^^T^iyi!7(D±ibJimK^n^. m^t^Um 
mm<Dmmilt-C^^o data(n)(*. datain-l)(D^(Dmit1kmif^mm(DmmiWreh^ 

o 

[0064] iiLnmmtt.mK.\i.&^Ti^^'r^(i)i^xv)wm^n^o 

[0065] '(fe+B^^=[data(n) + data(n-l)] / [data(n)-data(n-l)] •••(!) 

[0066] ^(1) izx<>x^ ^^^u^y^izMir^. mmmmmm<Dmm&i)^j:-rtimtmm 
[0067] immm.fi^^y'^m^. m^mm.mmm(Dn'^7im^tir^f^Mi^. n^^^y^K 

^tiy^(Dh^tLib±m^^h. ^(DiLib±m-^XX:h^o ^^^^y^(DtL^±.m 

n^^^y^<Dinm(r>mwmM^^x^^'7^n^^\^x\^^tm^^o ^(om 

[0069] ^;iT\ mmt^i\:MWmm^(r>mmm.t(DmWi^^xJbo m4<DTm\^^^^x. 

nm^^\^. mi^m-i.. mimmmmn<Dmmmt:^-ro 
[0070] ^im.mmmm.Kmm.i!t^'^i^x\^ti:\i^Wi^. i-/j;*?*>. m\:.wmmmm.iim 

itw^mmn(Dmmm^xjsin-\)K^^xm^^ 
{zx.<>xm'^^ti^^t^^^j^mM\i.^nm^i^^wx^^umm^x.<>xm'& 
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[0072] mimmmmm^mmTi^^^tix^^^m^. mf^m^[:'^mmmm(Dmmmt^ 

[0073] ^r. mmtm^t^^mmmm(Dmmmt^^n^*nmmMt-r^mm^mi^^\^^ 
X. :L(DmMt. ox:h^mmm^^'rmMt7i^^i^^M.^. iiLmmmM.twir^o 

[0074] -r>fet>*>. -la+Bi^^^tii^psif*. m^mM.timmm^t(Dmmm:k.it. m 
4(D^w) ^iiLmm^tvxmm'r^o 

[0075] r:i-c\ i^Lmmm^^^m^nt:im^<D. mimmmmn(Dmmmdata(n-i)(Dm 

[0076] ^(1) {^:43v^-c. ^^W;fe•r^>]^*. -ftlctc^iR-rsr^dST'tSo ^ 

(1) (D5>«{C*5{tSdata(n)*5 J;tJ«data(n-l)OjlISJ^^Att#;t^ J;5 (Jlb-Otj J:V \ 
[0077] *fc. ^il)<D'^mi-i. Smt-data(n)*fc{*data(n-l)<D^ti(r + j^/cf*r-j)^ 
^C:rdit^bT^jJ;V\ m^it. data(n-l)(D®14t. 2T'fe-5S^i^mcytsign(data( 

[0078] fS:+B^^= [data(n) + data(n-l)] / [sign (data(n-l)) X 2] • • • (2) 
[0079] fcySib. sign (a) tit raj O^^-^^^-flll^-e. a>=0(D^#, sign (a) =1 . a<0(Dt 
sign(a)=-l^/cCSo 

[0080] it^mm(Diikmit. iiLmmm^m^suzjt^x. m2(Dimmmkm^ 
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[0081] fj:^. iiLmmm^m^5m. ^^mmmmm^xxj^n^^^y^^mi^. ^mm 

[0082] ^/c. iiE.mmwikmn5i (c*5tt5^=fBi^ii(D^m:^fe}*x m4^mmvxm.mv 
(Dii^m:i^xxf'rti^m^i^tit^m^ti^mm<Di^m^^ir^-(^>^^^-hxh 

So 

[0084] mm^<^->^mi$^'fi. mm^mm2izx^xmti^th. mm^^^—^^^m 
[0085] iEnmm^<^—>'\t^ mm^w-(D:)j^m\^'&-^^^ntmm^<'^-^^^^iro -r 
[0086] msx^-^Mmw^^—i^^\^\t^^xxy^iEnmm^<'^—>(om\^^\^^x^ m 
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[0087] mm^^^—^^^wmmn. ^mmmm^U84izx^mm^<^—^^(Diikm<Dmm 

[0088] mm:^^i^^m^. mM^<^—>'mm:^^i^^9u^x'o:^^i^h^fb^iw.x:h^o m 
^:^^m^o{zwt^ir:s>o msx^^^MMK^^^x^ mm^^^—^^mm^-n^^^ 

[0089] m5x^:^ti^mM:»^>^m(Dmi^^^^x. mm:iu^>^mn8bf3:<^fct^. m 
[0090] m^^m.^mm!^mt^ lEi^tsinm^^^-i^mm^^^^^tmx^mjt.^ 

m^^^y^(DAmm\m^ir^^m^^\^x^m^mmm:mn'r^^t\z.xjo&. 

[0091] BI5-e^$^^.5^J{^:j3v^T. iEWi:mm^'^^—>mm^5^\z.^mjkMm\^^\^ 
x^\immm.i)m%^Mo nm^<^-i^^mt^-f)^oi)>ibiKmt\^xt^h. 

Km(D^(Dm2(D^mi^^^^x.-4xh^iiLmmmKmmi^m^i^m^tix\^^o 
^hK. m2(Dmm^(Dm3(DmmK^\f^x. 2xh^mmm^mmi^m7!)mn 
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[0092] ^mmi^^if^mmmm.mmi^m(DmMmK^vhp^v^y^m^miKXox 
[0093] i2i5-e^$tv6^j(-*3v ^x. ^ioEr^i-*5v oxh^iimmm^mmw-w.(D 

[0094] ^^mi^^n?>^mmmKmmwMc±imK }f^yh:^vy^\mmu^^ 

[0095] msx^^th^mi^^^^x^ ^l<^Er^^-*5v^T. i^mimt^ oxh^^nmmm. 

^2<DEra{cjov>-c> oxh^mi(oKm<DiiLnmmmmmnM±mt. 4xh^m 

m±mmm^ti^o ms(Dmmi^:i3\^^x. 4xh^m2(DKm(DiiLmmm. 
mmmwrni^mt. 2x:^^m3<DKm<DitL^mmKmmi^m(DmMmtf)^it^^ 
fi. 4xh^^mmm^mmw^±m^^m^ti. l^4<DEra^-*3v^T. 4xh^m 
3(D^m(Dm^mmm.mmw^izm.t^ 56xh^m4(Dmm(Dii.mmmmmmw 

ll5(^lsr^^c43v^T. 56xih^m4(D^m<Dm^mm^mmw-Mi^ut. 38xh^ 

[0096] mQmmmmmwM:MW.(D^Mi'i. i±mmmm.mmmu<DmMimm^mm 
mmmwMi±mtvxum^tifcKmi^^n^^m(Dmm:b^>'i^iw.x:h^om^ 

mti^fam^. ^mmmwci^^Mmmu93it. n^^^iy^(D4mmi^m^'r^m. 
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[0097] >5:*3. mmmKmmnM:f^m(Dmmiti^ i<Lmmmmmm^m<DmMm7!)mm 

[0098] iEi5-e^$tL^^3){^^oVN-c. m<Dm.mi^is\^^x. iiLmmmm.mmMm:±m.tti:^ 

mmmm.mmwm(DmMmi!)mnmm^mmwM±mti.xmm^titi<Dx.m 
2(Dmr^(D^m<Dmm:h'>'^^mmn^ri.ii.mmmM::k^Mmm^93izi-i4x 

[0099] m3<DEra{-*5v^-c. iiLmm^Kmmwm(DmMm^m^mmmmmi^ 
m^mt^xum ^fix\ ^^fcv ^<Dx^ iknmmmi^mMmmmsKmm^ti^m. 

mnm<DmMimmnmmm.mmi»-Mc±uti.xm:m^titc(Dx\ iiLmmmm.m 
5(Dmmi^is\^x.iiL^mmm.mmmM(DmMimm^mmm.mmwmMw.tv 
[0100] i^fflp^pgf*. mm^f'2-D(Dmm^<^-:^^mim-^(Dmi^i3iir^^ n^^^^^y^m 

[0101] &^r. mMn<Dmm^<^—>tmMm(DmM^<i^—>t<Dmm^. mm^<i^—^^m 
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[0102] i^saF^PSf*. ia5-e^$tts^{c4ov^T. mm^<^->mmO/^i. k) iz^v^x. i 
. 2oxh^mmmm-^^wm^n. mm^^i^—iymmik, k+ixc^^vNT. 2oxh^ 
[0103] tvMy5/:/MiE»{*. n^i^^^y^^mmti.fc^ mm^^^-^^^mm^-i^x^^ 

[0105] tVh;^y5/:/ffiiE*J*x lil5-e^$tL^^!){c*^v ^r. PSfl/-?^— ^r^PH (k-i, k) (ci 

[0106] fcvhp^y^/^MjE^gf*. mm^<^—>^mm-^7i^^L^±7!)^^tit^K. itmmm 
[0108] tvh;^y^x>^ME^iS^*^ ms-e^^ns^yi^issv^T. mMik-ucm^x. ixh^ 

[0109] ll|5T-^$tt§^!)^-*5V^-C. IrI^z-^^J^— ^'F^PSCk. k+1) ^c::}3V^-C. -lX:h^\fyh 
:^VyZfmjEm. *3 j;TJ?l 2X^^}fyh:^Vy^WjB^m:tt^^^yhy^VyyWjEmmtl^ 

o 
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[0110] ^<e*3. mM^<^->mm(.k-i, k) ^c*5v^T. tvh^y5/:/MiE»{*ot>fc«9. fcvh 

[0111] BI6{*. tf>;/My>;/:7^«^fcUfc#'^(D, ifyh^Vyrf^^i^W. m^^^^yi^^i^M 

[0113] ^g?i^2ii«. mmm^%^^'2.\c^\^'c%m^K^. wMmmsi^m^m:^-^. 

[0114] tfeW^^— iJ'fi. i5't^tli§P35(j:*5V>-C^^W$tt5o lll6-e^$4^S^J{^:*3V^•r. 

[0115] |ll6-e^$^^S^J(^:*5V^-C. KraN-etV^;^y5'^:^s^^UTV^5<^■C. EPflN<^) 

^ttlT^'— iS'ft. (L+ 1) ^-V^-^/VtrVh^^ceoTV 
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[0118] roMlEdJ;?). B'C^:^tl^Km(DmM^^hmmN<Dm^-^X-(Dmmy'—i$'7!)m 

\^(D^mzXV)^lEnf£^mv'-'$'i:%^:Lt7!)^X^^^0i^fj:^o 
[0119] :=i^mm<Dn±mUfi. ^<—P^h^'9—7(fim^U ^<—:^h:^y—KX^}f 

[0120] Hki^^ \s\m^<^—:y^mim^(D^AK^^^ ^xmm-T^o 

[0121] 127}*. i^si^-^iJ'-^Mr^^-Kici^sv^-c. mm^<^-i^7!)mm^tim^-o>tim-^ 
[0122] m7iz:$5mmm^<^—:^^mm^7b^n^^ti^yi^^ :^xj^mm:^^>^mn^^'- 

[0124] lll^/■^°^-^Mra^~K^;l*5v^-c. mm^^i^-^f-mmm-^nxh^mmi^. mm 

[0125] fj:^. mmmm^527b^\fyh^vyy^AE^53\-i:. {f-^o^sic, m^<^mm 
mm^^ir^(Dx\ ^(Dmmmm^mmi^x^ m^(D\^mmm^m:ifitiv^mx\ 

[0126] m7xm^Mmm(Dmm^<^-i^mmm^\t. mmy^imm^^^-^^mmm 
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[0127] ;i^T% mm^<i^—>'(DmA(D^m^^mir^o mmiikmn52i^. ^m^^m^ 

[0129] la7-e^$i^5^J^^:^3v^-c. nM^'^^—>^m'^—vx^^<Dx^ ^mii\^m^x 
[0130] iimmmmmmM-mt. m7x^^fh^m\^^\^x^ w^^ik(Dmm^<'^—>mm{ 

[0131] «jE^<^i^w^^i5'-vraRi(k-i, k) {^*3v^-c. w^'^<Dmm^<^-iy^mm^ 

^mmnmmm^fi^o m2(D^^<D^<om^<^Km^^\^^x^ ixih^ 
m^mmm^mmmm^-^fi. m<Dmm^(Dm^(o^mK^\^x. -sx^^ 
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[0132] :^hi^.mm^<Dmm^<^-i^mm(K'k+i)i^^^^x.w^^(omm^-^^-:ym 

iimmmm.mm%m^^w-m^ti. mi<Dmm(Di^(Dm2<Dmmi^^^^x^ 2xh^ 
^mmmmmmmmmm^ti^o ^^i^. m2(D^m<DKk(Dm3(Dm.mizm^x^ 
ixhrn-mmm^mmmmmn^ti. m<Dm.m<D^<Dm4(Dmmi^i^\'^x. - 

ticx'o. mmm(Diko:>me^mi^m^xii. oxh^immmmmmmw^ti 

•So 

[0133] iimm^}sLmmwm(DmMmtvx^ m7xm^tv6m<Dmm^<^—>mm(y^i 

, k)^;l^3v^-r. mK^mmi^^^^x. oxh^i±mmmm.mmwi^(DmMmmm 

*5v^-c. 5xh^^mmmKmmnm.<DmMm:dmm^rix\,^^o 
[0134] mm^^-^—^mmiK k+i) ^cjov^T. mi<^EF^i-*5v>x. 3x$)^mQ 

{zio\,^x^ mi(Dm.mi^^^^x. ^mmot. oxh^iiLmmmmmmm!^<DmMm. 
oxh^mi(DKm(DimmmmmmnMc:kmt. ixh^m2(Dm.m(Dimmmm 
^hK^ M3oEr^tc$3v>T. ixh^m2(DKm<Diknmm^mmw-^±iw.t. ix 
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[0136] ^hi^^ mm^<i^—:^mm(K k+DKm^x^ 0l<D|2^^^:*3v^T. ^mmot. s 
xh^i±nmmmmmnm<7:>mMiw.t7i^itm^ti. sxh^^mmmmmmwm:^ 
im^nm^Mo ^20K^ic*5v>T. 3xh^mi<Dmm(D&:mmm^mm%M:i^ 

mm(7)&mmmmmmnM±m.t. ixh^m3(Dm.m<D^^mmKmmM-iw.(D 

*5v^-c. 3xh^m3(D}^m(D^mmm^mm%m^mt. ix:h^m4(DKm(DiiL 
mmMmmmnm<DmMmti!)^^m^ti. 3xh^iiLnmmmmmwM±m7^m 

mmw^M±mt. ox;h^m6(DKm<DiiLmmmm.mmw-m(DmMmt^>iti^^f\. 
[0138] m7xm^ti^m(Dmm^<^-:^mmiii-i. k) ^^:33v^-c. -k^ib^me^^^s^k: 
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[0139] ^hic, m3(^Er^i-*5v^-c. iiLnmmmmmmjmm(Dm>^immnmmKm 

[0140] m7xm^ti^m(Dmm^<^—>'mm(k, k+ d iji^sv ^T. i<Lmmmm.m 

mwM:kimmMtvx^ mi(Dm.mi^^^^x^ ^^mmmmmwm^mtf^^m 

mm.mmwmm^(DmMmi^mmmmKmmwmi<:mtL,xmm^fhx\^^fj:\^^<D 

mmmnmi^mt\^xum^nx\^^fj:\^^(Dx.iiL^mmM±mMmmM93Kmm 
[0141] ii4CDErBi(-*5VN-c. iiL^mm^mmw-mmm(DmMimmmmmm^mwmi 
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[0143] i^^raPBf*. EI7-e^$tl.5^J^^:*3v^-c. mjEm(Dmm^<^-:ymm(}>i-i. k) 

v^T. 2oxh^mmmm^mm^n. miEm(Dmm^<i^—^^mm(k+i, k+2) k 
*3v>T. 2ixh^mmmm:dmm^Mo 

[0144] If 5/h>^y 5/yttE*f^ > ia7-e^$tVS^!llC*5V ^-C. MEm<^l^»l^^°i5^~^r^fiS (k 

M:iEmc)|^W^-?i5'— ^r^PSCk, k+l)^;I4oV^-c. NF^Jkt:i*5v>T. o 

i^mm^<^—^^^mit^^WAir^<Dx\ mmki^^n^^'^yh^vryymjEmtL.x 

[0146] }f^yV^ViyZf^lEiiLmit. lll71?^$tt5^JlC:feV^T. ^^Jk-1{C*5V>T. Q-CfeS 

[0147] mm^<i?->mmm^WAm5i!)m^(Dmmi^\^m^<^->mmm^^WAi. 

::^V^y':fmiE-dmt>ti. lX^^\f^yh:^Viy^^lEm.. i3XXJ^12Xh^\fyh:^V^y:/^ 
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[0151] m8^^:^n?>i^L1i^mm^mmnm7b^m^E:^n^1lkmy^-1$'<Dmmn. meiz:^ 
[0152] mex-m^n^m^tmmK. ^^mi i i^mi^xm^tix\^ ^^m-M ist+B^iiE 
ni^m^^f^^mmi^. mm^<^-:^^mm^tmA^fixm. mjf^2iuzmf3^x 

[0153] ^mv^—^tt. msx^^Mmi^is^ >-c. fcVh;5<.y 5^>^;5S^^L-CV >jfev >k^n- 
. EP^Nj3j;i;«g:raN+l^jiLfc2o(Z)E^lcjoV>T. (L+L+l)^-^:/;^^/Hfy 

[0154] ^+B^^E^5Mitm<^!^^ifi«:. ia8-e^$ti.s^Jij:*5v>T. mm^<^-i^^m 

[0155] ^tram(?5;^ WT^-iS'fi. ig8-e^$ti^^J{c*5V ^-C. fcVh;^y5/:/;6S^^U-CV ^/J^ 
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[0156] ^hi'l. mmN+UZ^n^. (L+ 1) f-^>^/V\fiyh(Dllkm'f—'$f}^. ^lEiZ^V) 
[0157] irti:ibib. yf-yhP^V^y^WlEi-i, EKn+Ico^UIt^— iJ^L^-^^^^^/vt^hi^-T^J; 
[0158] ffiiE$tt6t^m7^-i5^(O^IS{i. Era22l{^:*5V^-C^i. n^im^^(Dh(Dibmit 

[0159] :l(dxok^ :$:mm<D^mmmn^. mm^^^—^^umm^fhrn^^^itm^. m^<D 

[0160] m97bmmi3<D:7ti—^^—vt:mmi.x^ ^mmm^^m-r^^ti^xy)^ miE^ 
[0161] 09}*. n^mui^x^. n^(D^m^m.m'r^^^—'^^—hxh^o 

[0163] >^7"5/^S2{;i*3V A/D^^|fP32{i. i^n5/i^^^jfe§|533;5^^>#^i^$tt§S^i^ti 

l^m^-r^o A/D^^$P32}*. ^m(e:J:9fe^!K^nfc7^'::^i$'/Ht-^Sr. i?n^xi5^fe^ 
§P33*3J:TJ?^>fb§&34l;i'^*&-rSo 

[0164] >^7^>;/:7'S3^C:j3V^T. i^ci>;/i?^^g|S33{*. >f4^^M1ttti§l541*3j;tA^C042:ei^b 
[0165] ^7"5/>^S4lc:*5V ^T. ^>fb5S34«. n^^^i^y^^M^. fi^^/Vm^(D:x.^y^^^ 
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[0166] ;^7^y:/S5(Cj3VNT. -T"— i57^mifP35^i. tWm-^t-<t«9-7=v^^/Wt^0^t)^ 

[0167] ^7^5/:/S6lc:*3V^T. if5/h;^y2/:/MiE(DMa^^=fTUT. ;=^x5':/sitcM!9. -h 

[0168] ;^^5':/S6{^*3tt§, fcV^;^y5':7'M3E<^*Q!a(DpJ^^cov^T. Elioo^'n— ^-v 

[0169] ;^7^5':/s2i{^*3v>-c. iiis8;^i±jgp52}i. mm^^i^—xo^m^m^mrfir^o 

[0170] ^'MP^^— K(;i^3tt5^ ;^-7^5/y^S2i<o^S{c*j-j;£;i-Sx I^SS^^iJ'— 

[0171] ;^7"5/:7^S3i{^:JoV^T. I^S«1tttl^52(i. mM^<i^^—>^^mir^o mK.it. mM 

[0172] >^7'^y>^S32^^*3V^-C. 3^mf5IS^^$|584}i. Wfe^^^-/^^<D:^;!^7VHii^-S^V^ 

[0173] y^^5/>^S32{^:^3V^•r. ;^m«5ISf^l-l^»i^-«i5'->'355^tb^ttfci:^f^J^$tvfc^ 

[0174] llllO(CMt). ^■r5/:/S22l^*5V^T. ISffiP^i^ttlgPSlfi. mtm^^^h^^^ 

[0175] ;^7^5':/S23^^:*3V^-c. tfs/b7^y5/^MiEg|553f*. m^^'^y^^M^. mm^m 
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[0176] ^7^5/:/S24fC*5V ^T. If ixM^ 5/>^#jE§P53ft. ffijElt## WO^StrllfT't- 

[0177] ;x7^^x:/S24{;l*3^t5.MJE^f^#m<D^a(7)l¥^^cov^T. HI 1 2(^:7 n—^-^ 

[0179] ;^x5/^s42(c:jov }^^^yh:^vy'^¥\'&^8U'i. ^mmmm.mmwm(DmMm. 
[0180] >^7^5'^s43fj:33v ^T. i&mmmwc:kmmmmM93i-i. M±<Diimmm^mm 

[0181] SS. laiotCMt). ;5?.■7^5/:7"S25^^:4oV^■r. }f-yh^]}iyZ^^lEU53i~i, FIFO^JI® 
[0182] >^7"5'^S25l3:33ttS, FIFO^J^i<^^a(D|¥JN^l{-OV^-C. |gi30:7t2— ^-V'— 
[0183] ^X^/>^S51^;l*5V^T. FIFO©J1ftla582{i. fcVh^^y^'IT'flJfelfPSlcfc?). -f ^X*^ 

[0184] ;^7">;/:/S52{;i*5V^-C. FIFOa!|^g|582f*. OJ^^O-rtlM^^^^m^ntcm^. T 

tv*{c:*j-^£:bTNF^;^l^ (cj^ib^-^^ l^i^J^^-f-^^J^^ft-i-^. fifo^^^^^^tSS 

K^^VX. FlFO^<>yyTS3<Dm^^^i^iSXXJPm^lHV^Mmir:6o FIFO^^y^rS 

miE:^tircmmy'—^^mtivx^ ^att^Ti-So 

[0185] mi47b^mi7^^mVXs :^7"iy>^S52li43{t5, FIFO/^5/:7r83^(2:J;S:^til 

[0186] igii4{*. \fyh:^])y>^mjEmT()^oMmxh^m^<D^ mmT'-i^(Dmm^m^'r 
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[0187] FIF0^^5/7r83«. fcVh^yyT^MEif ^^^{^1. FIFO$IJtf^$P82a;«9#^iS^$tbS 
RE (Read Enable) fa *5j;TJ«WE (Write Enable) m-^i^XW0^tl^o FlFQy^^y^ 

[0188] FIFO/^j/y'TBSt*. WEft-^;^^;^^^ (^J;t . IX^^) (Om^. S^fe^i^^/^J^ 

[0189] |gl47^f^lal7{;l*3V^-C. A7!^ME<^:ft:^^:6S#$tbfcEg:^|}*. ^f\.^fUlkm'f—$' 
[0190] HI lA<D&mX^^fh^Xo -r — iJ^^^m§P35;6^e>. A-CfcS^-Y^^^/^tVh. B 

E-rfc^^-^^'^^^/wtvh;^^ mi^. FiFo>^^iy:7r83K^m^ti'tcm'B-^mi^w.mir 

[0191] FIFO/^5':7r83{i, WEm-^7i^:t>X:h^m iZ.m^^^nti. A7!f ME-efeS^-Y^/ 

[0192] FlF0^^5/:7r83{*. REfs-^^5:^>'-efeSW^> S^i5^n5^^{e:|^Sab-C. )i|glz:|Bli: 

^tiX\ ^^A7!»SE-efe^^-¥>^^/^tV^^. ^ojiRfctieoTffi;^;-r5o 
[0193] FIF0^^5'7t83}*, m 14X^^Mmi^i3\^ ^X, #t|&$tbSA7!;MEO^W7'— 

WEm^^m^:t:yiz.v. KEm^^c^n^mirmMK:}s\^x. 
ir^:LtX. FIF0^^5/:7t83}*. At?feS^-\'V^/Hf ^/h. B-efo5^-v>^^/vfcVh. 

c-e$)§^-v:/:^/nf5/h, c-cfc^^-^^^/nf^/h. D-efc^^-Y^/^/vtvbx *3j: 
[0194] laisf^i. :^ttjx— i5^^^i-J;5l-M1»i-SFiFOx^5/7T83(i*3tt^. y—^m 

m^^-r^-cv^y^^—hxh^o 
[0195] llll5T'^$tb^^?!l^c:^ov^-c. '^i&^tL^^mT^'-iJ'jix mi4&m(Dy^—^micM 
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ifyK c-(^h^^^>^/>^yK D-efe^^-r:/^/n:Vh^ ^xxmx-:h^^^>^ 

[0196] WE{t-^}i. FIFO^J^$P82;^^^), FIFO/^5/:7T83--'^|&$tl.^##)A^$IJ^®W^ 
t3i^jK^>'i5' (WritePointer) triii?). mt^^tlfc^m'r—^iC^i^fl^b'^^l^^^/l- 

[0197] |l|15-e;^$tl/S^J{-*5V^T. WE{t-^(*l'(C:;i-:/-eSb50-e. FIFO^V:7r83f*, 
[0198] m^(Dmm^tlX\^^^1^m7^—^i^. FIF0^^5/^T83^3:|B^li$tvTV^5^^iv^— 

[0199] la4'0♦&jisft$^^TV^S=^W7^-^5'^*> '^^$tb5:^m-7^~i5'^JtU^LT. S 

[0200] REft-^^*^ FIFO$!l1i»gP8230^^. HF0^^5':7T83^#tj^$ttS|gi^ji^^J#if ^ 
-efcSo FIFO/^5/7t83«:. REit-^-!b^:^l^X$>^m^. n^-i^ti^yi^^KmML-Xm^ 
mX^^^l^^ (ReadPointer) ^m^X. fc^^mbTK^^^fcl ioT^^tL^^-Y^^/^ 

mv:^^i^'?\^ii'^x^-^fV6^^:y:^;v\f^yV^mtiir^o 

[0202] b^/JSoT. FIF0^^5/^r83«> C-t?fc5^-V'^^/H:Vh^^^tiib^*>^(^^ 
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[0203] HI 1 5X-0:^tl^m {iI*5V AV;^^^^>^/]^\f^yK BX^h^^^^l^^/l^^^iyK 

[0204] tj:^, mti^fi^^mf—^it. ^m^tix\^^^i[km'f—i^tttm]^x. n^^^^y 
^(Dit^v2y^^mm:^\^i^'rtix\^^^tK :ithi^. i^mv'—i^<Dmti7!)K i^^iy^i^ 
mmvxmn^ti^^t^m-ro 

[0205] i2ii6f*. \fiyh:^v>y::^miEmm^m:^^m^(D. mmi^—i$'<Dmm^mh'rx^ 

[0206] llIi6tc::}oit^FiFO/^5/:7x83ij:joJtS, ^my^—^(Dm^Emm\'i. Illi4(;i^i- 

C-efe6^■Y>'^/^tf5'h^ D-eSb5^-r>'^/Hi'5'h. *3j;tJ?E-efe'5^-Y>'^/l-fVh 

[0208] 1 eX^^fVbm icm ^X. WE-fS #«:C-efc6^-Y>'-^/VfcVhS:IB1iti-5 ^^J 
:tZ7t:^tlX\^^(DX\ FlFO^^y-^rSSii, RBim^lb^:t^(Dm^. l-^MK^WX^fc 

mmy'—^i^±W^i-^<DX^ c-efe^^-Y^-^/vfeVK^i. D-efe^^^^^^/i-tfyh 
[0209] FiF0^^5':7r83(*, AXih^'^^^^^/vyfyh. BXh^'^^^^/v^fiyh. D-efes^ 

[0210] mi?}*. :^m7'— i?^^b-rJ:5l-^J1»-rSFIFO/V7T83(C:}3{tS, y^—^m 

[0212] iai7lC^$nS^J(C*3V^T. WE^t-^f*. At.tii^BX&^^^>:^jU\f^yh7:)m^ 
[0213] l.rc7!)>oX. ^(Dm^, FIFO^<5':77'83}*, CXh^^^^^^/l-}^^yh^mt72^A^fi 
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[0214] irfj:iz>-tb. FIFO^^ix:7T83(*. At?fc^^^^^/Hf-/h, BT^fc^^-Y^^^/VtfVh 
[0215] REfi-^f*, 017-C^$tv5^J{c:*3V>T. ^(^;t->'-CfcS(^"e, FIF0^^5/:77'83^^ 
[0216] FIFO/^5/:77'83}i, A-C'fc^^-Y^^/^fVhx B-efc§^•\'>'^/^'t^■V^^ D-Cfe-S^ 

[0217] Jfc*3, FiFO/^^y^rSS}*, FiF0^^5':7r l-RRfeT x — a^6<JJfep«^y ^^ffi-rs ±5 

[0218] -i^^fj:?i^v^mmvfcm^K:}on^. mmm^i^. FiFoy^iy^r^^mi.fc.m 
[0219] m^. mi8nw27^0mL^x^ ±7&i.fciiL^mmm(DiXi^m^. mmn^-)(D 
hm-r^) %:m\^^x\fiyh:^viy:^mjE^mm^(D:$:mm(Dmm(D^m{^-^\' ^x^ 
[0220] mm-i. y^mm \'i^^^n^mw:(D~mm(Dmm<Dm(^mm^^'r'^ri^y^mx 

[0221] 3i^w-;^jE|fP36{*. -^vi^tiy^:t:7±^ymmm0U I^S9t^ttlgP52. *5iTJ«fcVh 
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01*3 J;0?l:Vh;^y5/^MlE§|5302Sr^tf J;5 (;ifl|j^L.T^5 J;v ^o 

[0222] -^ni5'a;^:^7-fe-/h:^wgi53oi«. m^tm4i>^hm^^i^ti^immmmm^^ 
[0223] iiii9^*> mm^mm:i3xrjif-yh^vyzfmjEM<Dmm^^'r^^>y^m-v^^. m 

[0224] }fyh:^Vy:^mM^3iiti. mM^<^—i^mm:fJ'>:^'^9U •^vi^^:;x,:t^^^yhm 

y^vyy'm'^'^3im. m3xm.mvfciiLmmmmwu92^xmimmmM:kmM 

|EliilH593<Dft;bt) i::. ^xi^x2y.:ty±yhm%^321^XXJ^-^vi^vi:;^:ty±^yhm: 

:kmMmm'^322^t^x^iz.m^\^xhx\ \ 
[0225] -^ci^n>^:t:7-fe5/h3»^gp32i«. mmi-^2o(Dmm^<^—>'o:>mmK^^^x^ 

[0226] -Sni^n>^::^-:7-fe-5/hft;k:NF^JfElt§P322(i. ig^t-52oO|^^/-^^— ^OP^}^ 
[0227] |gl20^#mUT. ifni^c2v<i:^7-fe5/Htmifl5301(;i*5{t^. '€cii^n^:^:7ir 

-yV(oi!km(D—m\z.'^^ ^xmrn-r^o 

[0228] I1I20}*. «|^lR]^^^$|flttb-C. ^^^xi^y^(Dm'^m^. "l''*3j;tJ?"0''(^V ^-r 
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'bo 

[0229] •^cii^n>^;^:7-fe5/h}i, mx.f£. J^Tt-^i-^O) lCj:«9^ttl$tv5o 
[0230] ifni7n;:^::^:7-fe-5/h = [data(n) + data(n-l)] / 2 • • • (3) 

[0231] ^ (3) izx-ox, m^) <DWj:^mmi-^2-D(Dmimmmmm(D:t:7±^yh 

[0232] fj:^^ ^(3) ^^*5V^T. ^««^ilC(DOi^;^<DMmiJ:^^T?€^So CIC^J^. -B?!!;! 

[0233] mi^ mm <Dmti:^mmi-^2<><Dmt^mmmm<D:t^±iyh7!)^-^ti^n:;^:^z7 
[0234] mmmmmmimma^^'^nxy^^^m^. mmtmmmmmm(Dmmmt^ 

mm<DmmmdstMi^x-:>x^'m^MM.t^WAyfmm\'i. ^mm/^toxih^ 
[0235] ^^;T. mmtm^mmmmn<Dmmm.t^'tti^timmmtir^mm^mi^^\^^ 

[0237] ^r-e. •^ti^vi::^:ty±iyh7!>mm^tlfcm^(D^ ^>fb^^<iW#<7)^i|©iKdata(n 
[0238] •^ni5^i3^:^:7«fe5/h;^m§P301 ^-fb^MiligW^^S J;OT^i^05/i5^^S 



wo 2005/050643 35 PCT/JP2004/016649 

[0240] |g2l^i. \fyv^v^y:f'tm^utm^(D^ mm-^mm^<^-^^\^n'r^. Ttt» 

So 

[0243] |g2l-e^$tt5^J^;I*5v^•r.IESJfcl^«5^■^^5'-->'raPi^5o^;l5>#JbfcEra^^:*5 

t^^. mfi<o^f^x^^'^\(n>m^\^^\^x. ox^^-^xi^xiTds'v-^-yvm^'m.^ 
[0244] ^mm.^\-^^-^^^^^-^y^vvm^^%mn>^nm^. fcVh;^yix:7'^j^gi53 
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miuzx^xwm^Mo 
[0247] |g2l-e^$^^s^J{^:*5v^T. 0lolE:ra^^:*5v^T. ^»3fii:o^. o-efes-^nij^n^ 

tit^iti^^ti. 2x:ib^^^^^:^:t:7±^yhmmmwM±immm^ti^o ^^K. m 
3<D}&mi^m^x. 2xh^m2(Dm.m<D-^^^^:^:t^±^yhmm^^^±iw.t. i-e 

±iyh^mmwm(DmMmt7(ttiti^:^ti. 27xh^'\fvi^^y^:ty±iyhm.mmwM 

±^yhKmmwmi<mt. 2oxh^m5(Dm.m(D'^^i^^p^:ty±s^m^mmu(D 
mnm^it^^ti^ 27x:h^^^^^^:t:7±>yhmmmnMi^m7^^i^m^th^o 

[0248] •^ti^ti::;^:t7±yhmmmnMi^m<DmMfi. '^ti^ti::^:^'7±^yhm.mmWm<D 

mMim^-^^^ti::^:ty±^ymmm%MM^tvxum^tifcm.mK:isif^^m(D 
mm:fj^:^i$'mx:h^o m^it. jEmf3:mm^<^->mm^^ibMisbfcm.x^w\\^ 
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[0249] •^i^i^r:i:^:ty±^ymmmWMi^m(Dmmn. •^^i^ti:;^:tZ7±^yh^mm 

[0250] m2ix^^n^mi^i3^^x. mi<Dm.miz^\,^x. -ifc2i^a^::^:7ir5/M2r^^^ 
yty±ymmmwMMw.ti^xnm^^ti(DX\ m2<Dmmco9cm(Dmm^'»-^ 

[0251] m3<DKmK$5\^X. •^vi^^:;^:ty±>yhm.mm^m(DmMm-d^'^^^^^ 

Mmw-U322iz^m^ti^-^^^x:'^^y'±^yhm^m%MMU(DmMi^m\^\^^j: 
±iyh^mmwm±mtvxum^tiit(Dx\ '^vi^vi:;^:^z7±yhmmmwMi^mt 

mM322izi2X:h?>'\fti^vi;^:t:7±yhKmmWM:km<D^M7:)mm^ti^o 

[0252] ifyh^v^y^^iEmi^. m2ix^:^ti^mi^is\^^x. mm^<^—>mm(k.-i, w 
i^S8/-?i?~:x^iiS(k. k+i)(c::}3v>T. i9xh^mmmmt)^h. lE^tmmmmx 



wo 2005/050643 38 PCT/JP2004/016649 

[0255] \fyW)^yZfWE^U\t. la21-e^$tv5^J^^:4oV^T. NF»-1^^:*5V^-C. l-Cfe 
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